An improved green synthesis method and Escherichia coli antibacterial activity of silver nanoparticles.
Silver nanoparticles (Ag NPs) were synthesized by an improved green synthesis method via a photo-reduction process using low-power UV light in the presence of poly (vinyl pyrrolidone) (PVP) as the surface stabilizer. The effective synthesis process was achieved by optimized synthesis parameters such as C2H5OH: H2O ratio, AgNO3: PVP ratio, pH value, and reducing time. The formation of Ag NPs was identified by Ultraviolet-visible (UV-vis) absorption spectra, X-ray diffraction pattern (XRD) and Fourier transform infrared spectroscopy (FTIR) spectra. Ag NPs were crystallized according to (111), (200), and (220) planes of the face-centered cubic. The transmission electron microscopy (TEM) image showed that the morphology of Ag NPs was uniform spherical with the average particle size of 16 ± 2 nm. The results of XRD pattern, TEM image, and dynamic light scattering (DLS) analysis proved that Ag crystals with uniform size were formed after the reduction process. The mechanism of the formation of Ag NPs was proposed and confirmed by FTIR spectra. The antibacterial activity of Ag NPs against Escherichia coli (E. coli) was tested and approximately 100% of E. coli was eliminated by Ag NPs 35 ppm. In the future, this study can become a new process for the application of Ag NPs as an antibiotic in the industrial scale.